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LETTER TRANSMITTING THIRD ROUND MONITORING WELL LOGS AND WELL
DEVELOPMENT LOGS AT SOLID WASTE MANAGEMENT UNITS 39 AND 43 CNC

CHARLESTON SC
10/28/1996

ENSAFE/ ALLEN AND HOSHALL
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Tice 

?lby Oaks Plaza 
)9 Shelby Oaks Dr. 
i to 201 
emphis, TN 38134 
lone (901) 383-9115 
ix (901) 383-1743 

nSafelAllen & Hoshall 
?ranch Offices: 

harleston 
)33 Houston Northcutt Blvd. 
-uite 113 
Mt. Pleasant, SC 29464 
Phone (803) 884-0029 
Fax (803) 856-0107 

Cincinnati 
400 TechneCenter Dr. 
Suite 301 
Milford, OH 45150 
Phone (513) 248-8449 
Fax (513) 248-8447 

Pensacola 
2114 Airport Blvd. 
Suite 1150 
Pensacola, FL 32504 
Phone (904) 479-4595 
Fax (904) 479-9120 

Norfolk 
303 Butler Farm Road 
Suite 113 
Hampton, VA 23666 
Phone (804) 766-9556 
Fax (804) 766-9558 

Raleigh 
5540 Centerview Drive 
Suite 205 
Raleigh, NC 27606 
Phone (919) 851-1886 
Fax (919) 851-4043 

Nashville 
311 Plus Park Blvd. 
Suite 130 
Nashville, TN 37217 
Phone (615) 399-8800 
Fax (615) 399-7467 

Dallas 
4545 Fuller Drive 
Suite 326 
Irving, TX 75038 
Phone (214) 791-3222 
Fax (214) 791-0405 

EnSafe /Allen & Hoshall 
a joint venture for professional services 

October 28, 1996 

Paul Bergstrand 
Department of Health and Environmental Control 
Bureau of Solid and Hazardous Waste 
8901 Farrow Road 
Columbia, South Carolina 29203 

RE: 	Submittal of Third Round Monitoring Well Logs and Well Development 
Logs at SWMU 39 

Dear Mr. Bergstrand: 

On behalf of the Caretakers Site Office, EnSafe/Allen & Hoshall is submitting copies 
of the well construction logs and well development logs for the seven (7) monitoring 
wells (4 intermediate, 3 deep) installed in the vicinity of SWMU 39 in Zone A at 
Naval Base Charleston in accordance with the monitoring well permit (approval 
number HW-96-0080). These wells were installed between September 15-18, 1996. 
Enclosed is a well location figure at SWMU 39. 

If you have any questions or if we can be of further assistance, please do not hesitate 
to contact us at (803)-884-0029.. 

Sincerely, 
EnSafe/Allen & Hoshall 
A Joint Venture in Professionaj Service 

By: 	Todd K. Kafka 
Hydrogeologist 

enclosures 

cc: 
	

Commander Phil Dalby, Officer In Charge, Caretakers Site Office 
Tony Hunt, SOUTHDIV 
Lawson Anderson, E/A&H 
Project file 2901-08420 
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CHARLESTON, S.C. 

SWMU 39 
WELL LOCATIONS 

NAVAL BASE CHARLESTON 
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— RFA SHALLOW WELL 
A 	— SHALLOW WELL 

- DEEP WELL 
O 	— INTERMEDIATE WELL 

NOTE- 
SYMBOLS/TEXT IN RED DENOTES 
WELLS INSTALLED AFTER SEPT. 96. 

DWG DATE: 10/7/96 I DWG NAME: 29ZARAB5 



EnSafe/Allen & Hosha// Monitoring Well NBCA039041 

Project: ZOAE A - Naval Base Charleston Coordinates: 2364160 E 381667.85N 
Location: Chaieston, SC Surface Elevation: 98 feet ins! 
Started at 106 on 9-6-96 TOC Elevation: 922 feet ms1 
Completed at 1230 on 9-15-96 Depth to Groundwater. 194 feet TOC 	Measured 10/16/96 
Daring Method Rotasonic (55"O0 casiv 38"IO corhg bit) Groundwater Elevation: 728 feet insl 
Dring Company: Boat Longyear Total Wel Depth: 315 feet bgs 
Gedogist P Bayby Wel Screen: 217 to 3a7 feet bgs 
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Sand: orange-brown, very fine, silty, trace clay. 
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Clay: dark brown to black, with very fine sand 
and silt, stiff, damp; chemical odor at 1.7-1.9'. 

0.3 

Sand: light gray-brown, very fine to fine, clayey, 
some silty, dry. 7 ..:...:: 

Clay: orange-brown with faint thin dark brown 
laminae, very fine sand and silt, stiff, damp. 
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Sand: orange-brown, very fine to fine, some silt, 
loose, dry. 
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Sand: orange, very fine to fine, some silt, loose, 
wet. 
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CL 

Clay: light gray with orange laminae, silty, 
abundant very fine sand rapidly decreasing in 
content with depth to very fine to medium sand, 
stiffer with depth, plastic, wet. 
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Sand: light gray, very fine to medium with trace 
coarse, some silt, loose, wet; brown to 
orange -brown, fine to coarse lenses from 
10.5-10.9' and 11.5-12.2'. 
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Sand: light brown, very fine to medium/coarse, 
loose, wet. 
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\ dark gray clay pods, wet. 
1 

Clay: dark gray-black, some silt, some silt, 
plastic, soft, wet; sharp contacts with 1 cm, dark 
gray, very fine to fine sand laminae every 0.1' 
from 15.9-17'; 

18.4-19.5': 50% of core consists of sand pods, 
dark gray, very fine to fine sand to 18.9' 

SM ..

A°  
\ becoming 1 cm sand laminae every 0.05-0.1' to 

19.5' 
I C 
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EnSa fe/Allen & Hoshall Monitoring Well NBCA039041 

Project ZOAE A - Nav a' Base Charleston Coordinates: 23154E19 & 381667.85N 

Location: Charleston, SC Surface Elevation: 98 feet msl 

Started at M on 9-15-96 TOC Elevation: 922 feet msl 
Completed at 1230 on 9-15-96 Depth to Groundwater. 194 feet TX 	Measured 10/16/96 

Drling Method Rotascric E5" CO casng .18" ID corm bit) Groundwater Elevation: 728 feet msl 

clang Company. Boart Longyear Total Wel Depth: 3L5 feet bgs 
Geologist: P. Bayley Wel Screen: 217 to 327 feet bgs 
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GEOLOGIC DESCRIPTION 
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Sand: gray, very fine to fine with trace medium, 
silty to 20.8' then decreasing with depth, loose, 
wet; 1 cm dark gray clay laminae from 19.8-20.1'. 
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Sand: gray, very fine to fine trace medium, trace 
to some silt, loose, wet. 
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Clay: dark gray-black, some silt, stiff, plastic, 
wet. 

31.3-31.5': dark gray, very fine to fine, silty sand 
lense with occasional clay pods. 
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EnSafe/Allen & Hoshall Monitoring Well NBCA03909D 

Project: ZOIkE A - Nava Base Charleston Coorcinates: 23151307 E, 38217.19 N 
Location: Chadeston, SC Surface Elevation: 7.0 feet msl 
Started at 0900 on 9-17-96 TOC Elevation: 938 feet msl 
Completed at 210 on 9-/7-96 Depth to Groundwater. 675 feet TX 	Measured 9/28/96 
Driing Method: Rotasonic (65" X casing ,18" ID corhg bit) Groundwater Elevation: 263 feet ms/ 
airing Company: Boart Longyea- Total Wel Depth: 460 feet bgs 
Geologist P. Bayley Wei Screen: 357 to 455 feet bgs 
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GEOLOGIC DESCRIPTION 

WELL 

• 

DIAGRAM 
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FILL 

Surface conditions: grassy field  

Fill: mixture of silty sand, sand, gravel, and clay: 
saturation at approx. 	1.5 feet bgs. 	(see field 
log for detail description upper 5') 
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Interbedded clay and peat: clay is brown to 
dark brown,  silty, soft to firm, moist to wet with 
wood, grass, and root material. 
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Sand: dark brown with light gray mottlin
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Sand: dark brown, very fine to medium trace 
coarse/gravel, silty,wet. 

Sand: brown and light gray-green, thinly 
lamninated, very fine to fine, very silty, wet. 

Sand: light gray-green with faint laminae, fine to 
medium with trace coarse decreasing to very 

\ fine to fine with depth, silty, loose, wet. 
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Silt: brown and gray becoming light gray-green 
at 16.4', some very fine to fine sand, very thin 
clay laminae, wet; at 17.8' changes to 
gray-brown with increased very fine to fine 
sand content, silty, slightly plastic, occasional 

5.E 
OL 

thin clay laminae, 

Interbedded sand/clay: light gray, very fine to 
fine sand, some silt, loose, wet; gray silty clay, 
soft, plastic, wet, occasional very thin sand 
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EnSafe/Allen & Hoshall Monitoring Well NBCA03909D 

Project ZOAE A - Naval Base Charleston Coordinates: 231513L57 E  381217.19 N 
Location: Chaleston, SC Surface Elevation: 7.0 feet nzsl 
Staled at 0900 on 9-17-96 TOC Elevation: 938 feet msl 
Completed at 20 on 9-17-96 Depth to Groundwater: 675 feet TX 	Measured: 9/28/96 
Dring Method Rotasonic (65" a) casing 3.8" ID coring bit) Groundwater Elevation: 263 feet ms1 
DrNng Company: Boat Longyear Total Wel Depth: 48:0 feet bgs 
Geologist P. Bayty Wel Screen: 357 to 455 feet bgs 
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Clay: gray, some silt, soft to firm, plastic, wet; 
gray, very 
pods at 20.5— 2 
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to fine, silty sand laminae and 
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0.2' thick light gray sand lense at 24.3', very 
\ fine to fine, silty. 	
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Clay: gray—green, some silty, firm to stiff, 
plastic, with faint very thin dark partings and 
laminae spaced irregularly; occasional to trace 
<1 cm sand pods of very fine to fine sand from 
25-27', 31.2-31.9', and 37.6-37.7'. 
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EnSafe/Allen & Hoshall Monitoring Well NBCA03909D 

Project ZONE A - Naval Base Charleston Coorcinates: 23150157 E, 38217.19 N 

Location: Charleston, SC Surface Elevation: 7.0 feet rasl 
Started at 0900 on 9-17-96 TOC Elevation: 938 feet insl 
Completed at 1210 on 9-/7-96 Depth to Groundwater: 675 feet TX 	Measured: 9/28/96 

Dring Method: Rotasonic (65" GC casing .18" ID cork? bit) Groundwater Elevation: 263 feet ms/ 

Ding Company: Boat Longyea' Total Wel Depth: 460 feet bgs 

Geologist P. BaykT Wel Screen: 357 to 455 feet bgs 
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GEOLOGIC DESCRIPTION 

WELL DIAGRAM 
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At 41.7', gray, very fine to fine, silty quartz sand 
laminae becoming very fine to medium with thin 
clay laminae from 42-43.5'; trace very small 
shell fragments. 
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Silt: olive-green, clayey, some very fine to fine 
sand, stiff, plastic, damp; occasional sandy pods 
and laminae spaced irregularly but increasing in 
frequency from 54-55', trace 
effervescent--Ashley Formation. 
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Clay: brown and dark green black, silty, some 
sand, and occasional pebbles, soft to firm, wet. 

Clay: dark gray grading rapidly to dark brown, 
some silt, plastic, moist to wet. 

light gray, very fine to medium/coarse sand 
lense from 12.3-12.6'. 

Sand: dark brown grading to light gray and 
brown rapidly with depth, very fine to 
fine/medium becoming very fine to 
	\ medium/coarse at 14-14.3', silty, wet. 

Sand: dark gray, very fine to fine/medium, silty, 
some clay, wet. 
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EnSa fe/Allen & Hoshall Monitoring Well NBCA039091 

Project ZONE A - Naval Base Charleston Coordinates: 231513267 E, 3822906 N 
Location: Chaleston, SC Surface Elevation: 7.1 feet ins! 
Stated at 1445 on 9-17-96 TOC Elevation: 945 feet ms/ 
Completed at 1730 on 9-17-96 Depth to Groundwater. 551 feet TOC 	Measured: 9/28/96 
ailing Method Rotasonic (65"W casing .18" ID corhg bit) Groundwater Elevation: .194 feet ins! 
Dring Company: Boart Longyear Total Wel Depth: 335 feet bgs 
Geologist P. Bayity Wel Screen: 23.2 to 330 feet bgs 

GEOLOGIC DESCRIPTION 

Surface conditions: grass 

Undifferentiated fill material as seen in the log 
for 039090. 
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5 Chemical odor from 5-8' 
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Clay: green, some silt, very firm to stiff, moist to 
wet; from 18.5- 18.9', light gray, very fine to fine, 
silty sand lense. CL 
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EnSafe/Allen & Hoshall Monitoring Well NBCA039091 

Project: ZONE A - Naval Base Charleston Coordinates: 231513267 E 3822906 N 
Location: Chadeston, SC Surface Elevation: 7.1 feet ms1 
Started at 1445 on 9-17-96 TOC Elevation: 945 feet ms1 
Completed at 1730 on 9-17-96 Depth to Groundwater. 551 feet TX 	Measured 9/28/96 
Oiling Method Rotasonic (55" OD casing .18" ID corhg bit) Grouidwater Elevation: .194 feet ms/ 
Oiling Company: Boat Longyea' Total Wel Depth 335 feet bgs 
Geologist P. Bayky Wel Screen: 23.2 to 330 feet bgs 
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Clay: gray green as above; very thin sand 
partings from 25-26.3', 28.4-29.6', and 
31.7-32.5'; sharp planar contact into sand 
laminae at 41.6'. 
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EnSa fe/Allen cg Hoshail Monitoring Well NBCA039091 

Project: ZOAE A - Nava' Base Charleston Coorcinates: 2315t3267 & 33122906 N 
Location: Charleston, SC Surface Elevation: 7.1 feet msl 
Started at 1445 on 9-17-96 TOC Elevation: 945 feet msl 
Completed at 1730 on 9-17-96 Depth to Groundwater. 551 feet TX 	Measured: 9/28/96 
Cling Method Rotasonic (65" CO casing .18" ID corky bi0 Groundwater Elevation: 394 feet msl 
Erin g Company: Boart Longyear Total Wel Depth: 335 feet bgs 
Geologist P. Bayk3y Wel Screen: 23.2 to 330 feet bgs 
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GEOLOGIC DESCRIPTION 

WELL DIAGRAM 

3 95 
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CH 

Sp • Sand: light gray, very fine to fine with trace 
medium, loose, wet; 1 cm clayey laminae at 42.1'. 	/---355 

34.8 
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i
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CL 
OL 

Clay: dark gray-green, 
plastic, moist to wet; 
laminae from 1-2 cm 

some silt, firm to stiff, 
from 42.7-43.3' sand 

in size decreasing in 
with depth. 	 /-37A frequency and size 
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EnSafe/Allen & Hoshall Monitoring Well NBCA03910D 

Project ZO'E A - Naval Base Charleston Coordinates: 23151552 g 381438.55 N 

Location: Charleston, SC Surface Elevation: *29 feet ins! 

Started at 0930 on 9-18-96 TOC Elevation: 1135 feet msl 
Completed at 1130 on 9-18-96 Depth to Groundwater: 968 feet TX 	Measured: 9/28/96 

bring Method: Rotasonic (65" CO casing 3.8" ID corng bit) Groundwater Elevation: .167 feet ms/ 

Offing Company: Boart Longyear Total Wel Depth: 415 feet bgs 

Geologist: P. Bayley Wel Screen: 367 to 407 feet bgs 
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GEOLOGIC DESCRIPTION 
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. SP Sand:

c 

 orange-brown, very fine to fine

asp  

grading to 
very fine to medium, loose, moist. 

ML  
Silt: orange-brown, some very fine sand and 
some clay. 

A  
ci, 
CH 

Clay: orange-brown with red mottling, silty, some 
sand as thin laminae at irregular intervals, 
plastic, firm, wet. 
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Clay: olive drab with dark gray thin laminae, silty, 
some very fine sand, soft to firm, plastic, wet. 
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Sand: olive-brown, very fine to fine with trace 
medium, some silt, some clay as occasional thin 
laminae, occasional granule and coarse sand 
grains, loose, wet. 
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SM 

Sand: brown, very fine to fine, some silt, loose, 
wet. 
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SC 

Sand: light green-gray, very fine to fine/medium, 
trace silt, loose, wet. 	
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,wet. 
Sand: brown, very fine to fine, some silt, loose, 

\ 	 /-3.3 
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SM /-4.T 
Sand: orange, very fine to fine, some silt, 
cohesive, wet. 
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OH pCalaryti:ndgasrok fgvr aeryy, somet  soi I fti,nvee sr yantdhinsosfatnd 
„ plastic, 

wet. 
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Sand: orange-brown, very fine to fine/medium, 
some silt, cohesive, wet. 

Clay: dark gray, some silt, firm, plastic, wet; thin, 
very fine to fine/medium sand lenses at 17.8', 
18.2', and 18.13'.  20 
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EnSafe/Allen & Hoshall Monitoring Well NBCA03910D 

Project ZOINE A - Nava' Base Charleston Coordinates: 231515512E, 38!43&55N 
Location: Charleston, SC Surface Elevation: 10.9 feet rnsl 
Stated at 0930 on 9-18-96 TOC Elevation: 1.135 feet msl 
Completed at 1130 on 9-18-96 Depth to Groundwater: ase feet TX 	Measured 9/28/96 
Dring Method Rotasonic (65" OD casing .18" ID coring bit) Groundwater Elevation: .167 feet rnsl 
Dring Company: Boat Longyear Total Wel Depth 415 feet bgs 
Geologist P. Bayley Wel Screen: 3,57 to 4a7 feet bgs 
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GEOLOGIC DESCRIPTION 
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WELL DIAGRAM 
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Clay: olive-green to gray, some silt, stiff, plastic, 
moist. 

1  SM 
Sand: gray, very fine to fine, silty, occasional 
small bivalve fragments, wet. 
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1 	l 1 ,,, 
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Clay: dark gray, silt, thin sand partings, plastic, 
soft, wet. 
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 	-26•9  1 
Sand: gray, very fine to medium trace coarse, 
some silt, wet, some shell fragments; last 0.3' 

:c 

•i  ••••/.6: 

p: 

SW  

\Pk) 

\ very fine to medium. 	 /---281 

Sand: light gray, very fine to fine, some silt, 
\ cohesive, wet. 40 — I 
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EnSafe/Allen & Hoshall Monitoring Well NBCA039100 

Project: ZOAE A - Nava' Base Charleston Coordinates: 231515512 E  38143655 N 
Location: Charleston, SC Surface Elevation: A29 feet ms1 
Started at 0930 on 9-19-96 TOC Elevation: 1/35 feet msl 
Completed at 1130 on 9-18-96 Depth to Groundwater. 968 feet TX 	Measured: 9/28/96 
Dr6ng Method Rotasonic (65" CO casng .18" ID corng bit) Groundwater Elevation: .167 feet ms1 
Drifing Company: Boart Longyear Total Wei Depth 415 feet bgs 
Geologist: P. Bayley Wel Screen: 367 to 407 feet bgs 
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GEOLOGIC DESCRIPTION 

-- 

0.1 

WELL DIAGRAM 
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,, EILCL 

Silt: olive—brown, clayey, trace very fine sand, 
occasional shell fragments, effervescent with 
HCI, stiff, plastic, moist--Ashley Fm. 
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EnSafe/Allen & Hoshall Monitoring Well NBCA03910I 

Project ZOAE A - 1Vaval Base Charleston Coordinates: 2315/4517E, 381438.55N 

Location: Charleston, SC Surface Elevation: 10.9 feet msl 
Started at 1410 on 9-18-96 TOC Elevation: 1149 feet msl 
Completed at 1645 on 9-15-96 Depth to Groundwater. 767 feet TX 	Measured 9/28/96 
Ding Method Rotasonic (55" CO casing aa" ID corm bit) Groundwater Elevation: 582 feet msl 
Ding Company: Boat Longyear Total Wel Depth: 260 feet bgs 
Geologist T. Kafka Wel Screen: /57 to 254 feet bgs 
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GEOLOGIC DESCRIPTION 
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Surface conditions: grass, some asphalt. 
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Sand: dark brown, very fine to fine, silty, root 

Sp p • \ material.       

light brown with orange mottling, very fine 
to fine, well-sorted, trace silt, moist to wet. /, 

f 
CL- 
CH 

Clay: 	to light 	 tan, trace to 
44.0 
(0-4  

CL 
SC 

orange 	orange with 
some very fine to fine sand, firm, low-medium 
plasticity, moist to wet. 

Clay: orange with tan to light gray banding, some 
very fine to fine sand, silty, firm, low-medium 
plasticity, moist to wet. 	Petro-like chemical odor I 
from 3-5: 

- 

. 
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aa 
CL 

Clay: as above with blue-green mottling, 
decreasing sand content with depth, firm, moist 
to wet. 

P. 

.61" 
• .• 
.6: 

I  Ski_ 
SM 

Sand: olive-brown to brown, medium with trace 
fine and coarse, poorly sorted, silty, wet. 
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E.E 
SM 

Sand: olive-tan to tan, fine to medium becoming 
very fine to fine at 14-15.3', trace to some silt, 
wet. 
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Ar 
50/ 
/ 
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ac_ 
CL 

Interbedded sand and clay: orange to gray 
clay, soft to firm, low to medium plasticity, silty, 
wet; sand is white to orange, fine to medium with  

some silt, very fine to fine at 16.3-17.1'. 
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' SW_ 

SM 
Sand: light orange to tan, coarse, grading to 
fine to coarse at 18.4', trace to some silt, wet. __  

I I  
I i 
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4.1._ 
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I . 

/
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Clay: dark gray, silty, low to medium plasticity, 
soft, wet; some gray, fine to medium sand pods :- 
in top 0.6' and faint sand laminae decreasing in 
frequency with depth. 
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EnSafe/Allen & Hoshall Monitoring Well NBCA03910I 

Project: ZOIE A - Naval Base Charleston Coordinates: 231514517E 381438.55 N 
Location: Charleston, SC Surface Elevation: ns feet ins! 
Started at 1410 on 9-15-96 TOC Elevation: 1149 feet ins! 
Completed at E45 on 9-16-96 Depth to Grandwater: 7.67 feet TX 	Measured: 9/28/96 
airing Method: Rotasonic (65" CO cash 38" lo corhg bit) Groundwater Elevation: 582 feet rnsl 
Dring Company: Boat Longyea,  Total Wel Depth 260 feet bgs 
Geologist: T. Kafka Wei Screen: 157 to 254 feet bgs 
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GEOLOGIC DESCRIPTION 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well NBCA03913D 

Project: ZOAE A - Naval Base Charleston Coordinates: 2315504.92 	38117316 N 
Location: Chaleston, SC Surface Elevation: 8.2 feet msl 
Started at cox on 9-18-96 TOC Elevation: 10.41 feet msl 
Completed at BOO on 9-18-96 Depth to Groundwater: 7.97 feet TX 	Measured 9/29/96 
Dying Method Rotasonic (65"00 casing .18" iv corng bit) Groundwater Elevation: 2.44 feet msl 
Dying Company. Boart Longyear Total Wel Depth: 52.0 feet bgs 
Geologist: P. Bayi'y Wel Screen: 417 to 515 feet bgs 
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GEOLOGIC DESCRIPTION 
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DIAGRAM 
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Surface conditions: ROC and gravel fill. 
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Clay: red-brown with faint orange brown, very 
thin laminae, some silt, damp, very stiff. 

r/  CL 

Clay: orange and yellow-brown with trace light 
gray mottling, silty, some very fine to medium 
sand, firm to stiff, plastic, moist to wet; color 
change at 6.2' to light gray with orange FeOx 
mottling and thin laminae. 

S.M. 
SC 

Sand: orange and light brown, very fine to 
fine/medium, trace clay, some silt, trace clay 

\ partings and very thin laminae, soft, wet. t4 

2.3 

013 

it  F 

CL 

\ 	 /-1.8  

smr\ Sand: light brown, very fine to fine, some silt, 
cohesive, wet. 

f 

Clay: light brown-gray with some orange, FeOx 
mottling and thin laminae, some silt, very stiff, 
plastic, damp; upper 3' has very thin laminae and 
partings of orange to light gray, very fine to 
fine, silty sand. 
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CI_ 
CH 

\  SP  

SP 

Clay: as above without sandpartings and 
laminae. 	 7-7.5 

Sand: brown to light brown, very fine to fine: 	ral 
very silty from 15.7- 16.3' with very thinly 
laminated clay, wet. 

Sand: dark orange brown, very fine to 
fine/medium decreasing in grain size with depth, 
some silt, loose, wet; clayey pods and very fine 
to fine, silty sand laminae 	(SP-SM) from 

i 
C.1._ 
CH  

17.6-18.1' increasing to fine to medium. 

Clay: gray with orange FeOx stains, some silt, 
...._ ._  

thin, very fine to fine sand partings. 	 Page 1 of 3 
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EnSa fe/Allen & Hoshall Monitoring Well NBCA03913D 

Project ZOAE A - Naval Base Charleston Coorcfnates: 2315504.92E 38//7.316 N 
Location: Charleston SC Surface Elevation: 8.2 feet msl 
Started at 0900 on 9-18-96 TOC Elevation 10.41 feet rizsl 
Completed at BOO on 9-18-96 Depth to Groundwater. 7.97 feet TX 	Measured: 9/29/96 
DrNng Method Rotasonic (65" 00 casing 38" ID corng Groundwater Elevation: 244 feet nu! 
aging Company: Boart Longyea' Total Wel Depth 520 feet bgs 
Geologist: P. Bayky Wel Screen: 4L7 to 5L5 feet bgs 

GEOLOGIC DESCRIPTION 

WELL DIAGRAM 

CL  
CH/ 	Sand: light brown, very fine to fine decreasing 
SM 	rapidly rapidly to very fine to fine/medium, silt 
cA decreasing with depth. 
CH 

Clay: orange FeOx stains with trace gray and 
brown, some silt, with some orange, very fine to 
fine, very thin laminae. /-\
Sand: brown, very fine to fine increasing in grain 
size to very fine to medium at 22', silty, 
occasional thin clay partings at top. 
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• SW 

. 	. 
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• 
o: SW 

Clay: red-orange, silty, some very fine sand, 
firm, plastic, wet. 

Sand: brown, variable from very fine to fine to 
fine/medium, no discernible structure, trace silt, 
loose, wet. 

Sand: brown with black carbonaceous stains as 
very thin laminae, very fine to fine, trace to 
	 some silt, firm, wet. 

Sand: orange-brown grading rapidly to brown 
and light orange-brown, very fine to 
fine/medium, trace silt, loose, wet. 

/-20.6 
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t2.8 
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143 

16.8 
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18.9 

• 22s 
sE 	Sand: light brown, very fine to fine, some silt, 
SM 	firm, wet; becomes light gray-brown to white at 

\ 31.8'. 

Sand: light gray-brown, very fine to fine, trace 
to some silt, loose, wet. 

Sand: light gray-white, very fine to fine, varying 
silt content, trace to some silt, firm, wet. 

Brown clay laminae (< 1 cm) with some FeOx 
stains, plastic, firm, wet, from 37.6-38.3'. 
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EnSafe/Allen & Hosha// Monitoring Well NBCA03913D 

Project: ZOAE A - Naval Base Charleston Coordinates: 23/5504.92 E 38117316 N 
Location: Charlestai, SC Surface Elevation: 8.2 feet insl 
Started at 0900 on 9-18-96 TOC Elevation: 10.41 feet ins! 
Completed at L300 on 9-18-96 Depth to Groundwater. 7.97 feet TX 	Measured 9/29/96 
°riling Method Rotasonic (65" CO casig as".ro corng bit) Groundwater Elevation: 244 feet ins! 
Erring Company: Goal Longyear Total Wel Depth: 520 feet bgs 
Geologist: P. Bayley Wel Screen: 4L7 to 515 feet bgs 
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GEOLOGIC DESCRIPTION 

WELL DIAGRAM 

45 5 

6 

50- r 

78 

89 0 

: . SP 
32.4 

e
nd

 c
ap

 	
1

44
 	

 
0.

01
 s

lo
t  

P
V

C
 s

cr
ee

n  
	

 
2 "

 ID
 S
ch

.  
4

0
 PV

C
 r

is
er

 	
 

/it
- 

h
o

le
  p

lu
g  
+

 	
#
7
 s

an
d
 	

 

55 

6: •16 
-.6.* 
6::16 . 

SW 

0 36.8 
Sand: light brown, very fine to medium trace 
coarse, shell fragments comprise 50-60% matrix. 
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• • 

Sand: brown, very fine to fine trace medium with 
some shell fragments 

38.6. 

419 
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Gravel: darkgray, granule to 3 cm dia., grain 
supported with matrix or clayey silt with some 
phosphatic sand. 

42.8  

46.8 
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EL 
CL 

Silt: olive green-brown, clayey, trace sand from 
very fine to very coarse, medium plasticity, stiff, 
effervescent with HCI--Ashley Fm. 
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EnSa fe/Allen & Hoshail Monitoring Well NBCA039131 

Project ZOAEA -Alava' Base Charleston Coordinates: 231550.115 E~ 38118256 N 
Location: Charleston, SC Surface Elevation: 81 feet nisi 
Started at 1500 on 9-18-96 TOC Elevation: 10.50 feet msl 
Completed at 1640 on 9-18-96 Depth to Groundwater: aa feet TX 	Measured: 9/29/96 
ming Method: Rotasonic (65" OD casing ar ID cortig bit) Groundwater Elevation: 249 feet insl 
Oiling Company: Boat Longyear Total Wel Depth: 24.0 feet bgs 
Geologist: P. Bay 'y Wel Screen: /9 to 23.2 feet bgs 
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Sand: brown, very fine to fine, some clay, silty, 
occasional pebbles. 

/\ Clay: brown, some silt, trace very fine sand, dry. 

Clay: red-brown, some silt, trace very fine sand, 
very stiff, plastic and dry. 

CL --\ 

CL 

Clay: light brown with some red-orange, very thin 
laminae, sandy, stiff, plastic, moist. 	

r-35 
//--3.1 

3.7 
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/ 

Clay: yellow-orange and light gray, some very 
fine sand, medium plasticity, stiff; at 5.6' grades 
to very sand clay; at 10' grades to gray, 
orange-brown clay with very fine to fine sand, 
plastic, stiff, moist to wet. 

SM Sand: orange-brown with light brown, very fine 
to fine, trace clay, some silt. 

4 

SP /-\ Sand: light brown, very fine to fine, trace silt. 	7--53 '-•••\ 

'/,' I FZ) 
CL 

@CH  

P  

Clay: brown with gray, some silt, medium 
plasticity, stiff. 

9.400 

- 	• 	• 

Sand: light to orange-brown, very fine to fine,  
• ,- 

• 
/ 	., 

CL 
SP 

7.8  `trace silt. 

Sand: light brown with some orange-brown, very 
fine to fine, trace to some silt with thin, gray 

/ 

4 

CL 
CH 

\ clay laminae (1-2 cm). 

Clay: blue-gray with brown mottling that 
decreases with depth), trace silt, plastic, stiff, 
moist to wet. 
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EnSafe/Allen & Hoshall Monitoring Well NBCA039131 

Proiect: ZOAE A - Naval Base Charleston Coordinates: 2315503.15 E, 38118256 N 
Location: Charleston, SC Surface Elevation: a/ feet ins! 
Started at 1500 on 9-18-96 TOC Elevation: 1250 feet msl 
Completed at 1640 on 9-18-96 Depth to Groundwater. ao/ feet TX 	Measured 9/29/96 
Driling Method Rotasonic (55" X casing 3.8" ID corhg bit) Groundwater Elevation: 249 feet msl 
Drifing Company: Boart Longyear Total Wel Depth: 24.0 feet bgs 
Geologist: P. Bay'y Wel Screen: t9 to 23.2 feet bgs 
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GEOLOGIC DESCRIPTION 

WELL DIAGRAM 
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ENSAFE / ALLEN & HO SHALL 
NAVAL BASE CHARLESTON 

WELL DEVELOPMENT STATUS REPORT 
ZONE A 

WELL DEVELOPMENT SUMMARY 

Well: NBCA\039-04I 

Summary Log of well development progress. 
Readings are fmal readings for each visit. 
Volume data are cumulative from start of development. 

DATE VOL 
Gallons 

pH Turb 
NTU 

Cond 
mS/cm 

Temp 
Celsius 

Sal 
% 

Log VOL.I 
PG# 

9/29/96 3 5.97 63 0.435 21.4 0.01 131 

5 7.07 0 0.351 21.6 0.01 

8 7.76 0 0.352 21.3 0.01 

10 7.85 0 0.341 21.2 0.01 

12.5 7.86 0 0.345 21.2 0.01 

15 7.86 0 0.342 21.2 0.01 

Well Development Completed on: 9/29/96 

COMMENTS: SLIGHT PETRO ODOR. 



ENSAFE / ALLEN & HOSHALL 
NAVAL BASE CHARLESTON 

WELL DEVELOPMENT STATUS REPORT 
ZONE A 

WELL DEVELOPMENT SUMMARY 

Well: NBCA\039-09D 

Summary Log of well development progress. 
Readings are final readings for each visit. 
Volume data are cumulative from start of development. 

DATE VOL 
Gallons 

pH Turb 
NTU 

Cond 
mS/cm 

Temp 
Celsius 

Sal 
% 

Log VOL.I 
PG# 

9/28/96 2.5 7.41 999 0.390 23.6 0.01 129 

5 7.53 420 0.390 22.7 0.01 

7.5 7.50 265 0.390 22.4 0.01 

10 7.50 -10 0.390 22.3 0.01 

12.5 7.52 0 0.391 22.4 0.01 

15 7.54 0 0.393 22.4 0.01 

20 7.39 0 0.396 21.9 0.01 

Well Development Completed on: 9/28/96 

COMMENTS: SLIGHT PETRO ODOR. 



ENSAFE / ALLEN & HOSHALL 
NAVAL BASE CHARLESTON 

WELL DEVELOPMENT STATUS REPORT 
ZONE A 

WELL DEVELOPMENT SUMMARY 

Well: NBCA\039-09I 

Summary Log of well development progress. 
Readings are fmal readings for each visit. 
Volume data are cumulative from start of development. 

VOL 
Gallons 

pH Turb 
NTU 

Cond 
mS/cm 

Temp 
Celsius 

Sal 
% 

Log VOL.I 
PG# 

DATE 

9/28/96 5 7.29 540 0.480 22.6 0.01 130 

7.5 7.11 513 0.471 22.1 0.01 

10 7.00 496 0.475 22.2 0.01 

12.5 7.08 467 0.470 22.3 0.01 

15 6.81 608 0.480 22.0 0.01 

Well Development Completed on: 9/28/96 

COMMENTS: NO ODOR DETECTED. 



ENSAFE / ALLEN & HO SHALL 
NAVAL BASE CHARLESTON 

WELL DEVELOPMENT STATUS REPORT 
ZONE A 

WET J , DEVELOPMENT SUMMARY 

Well: NBCA\039-10D 

Summary Log of well development progress. 
Readings are final readings for each visit. 
Volume data are cumulative from start of development. 

VOL 
Gallons 

pH Turb 
NTU 

Cond 
mS/cm 

Temp 
Celsius 

Sal 
% 

Log VOL.I 
PG# 

DATE 

9/28/96 12.5 6.34 -10 0.45 25.1 .01 128 

15 6.91 -10 0.38 23.5 .01 

17.5 7.10 -10 0.38 23.3 .01 

20 7.18 -10 0.38 23.2 .01 

Well Development Completed on: 9/28/96 

COMMENTS: FUEL/PETROLEUM ODOR; TURBIDITY PROBE ERRATIC. 



ENSAFE / ALLEN & HOSHALL 
NAVAL BASE CHARLESTON 

WELL DEVELOPMENT STATUS REPORT 
ZONE A 

WELL DEVELOPMENT SUMMARY 

Well: NBCA\039-10I 

Summary Log of well development progress. 
Readings are fmal readings for each visit. 
Volume data are cumulative from start of development. 

DATE VOL 
Gallons 

pH Turb 
NTU 

Cond 
mS/cm 

Temp 
Celsius 

Sal 
% 

Log VOL.I 
PG# 

Well Development Completed on: 9/28/96 

COMMENTS: NO DATA COLLECTED DUE TO FAULTY WATER QUALITY MONITOR. 
3 WELL VOLUMES PURGED (TOTAL 10 GALS) AND WATER NOTED AS CLEAR. 



ENSAFE / ALLEN & HOSHALL 
NAVAL BASE CHARLESTON 

WELL DEVELOPMENT STATUS REPORT 
ZONE A 

WELL DEVET  OPMENT SUMMARY 

Well: NBCA\039-13D 

Summary Log of well development progress. 
Readings are final readings for each visit. 
Volume data are cumulative from start of development. 

VOL 
Gallons 

pH Turb 
NTU 

Cond 
mS/cm 

Temp 
Celsius 

Sal 
% 

Log VOL.I 
PG# 

DATE 

9/29/96 2.5 5.75 9 0.485 22.8 0.02 132 

5 6.50 6 0.495 22.9 0.02 

8 6.60 1 0.550 22.9 0.02 

10 6.67 0 0.569 22.9 0.02 

12.5 6.85 0 0.580 23.3 0.02 

15 6.85 0 0.583 23.1 0.02 

18 6.86 0 0.588 22.9 0.02 

20 6.86 0 0.591 23.0 0.02 

23 6.86 0 0.594 23.0 0.02 

Well Development Completed on: 9/29/96 

COMMENTS: NO ODOR DETECTED. 



ENSAFE / ALLEN & HOSHALL 
NAVAL BASE CHARLESTON 

WELL DEVELOPMENT STATUS REPORT 
ZONE A 

WELL DEVELOPMENT SUMMARY 

Well: NBCA\039-131 

Summary Log of well development progress. 
Readings are fmal readings for each visit. 
Volume data are cumulative from start of development. 

VOL 
Gallons 

pH Turb 
NTU 

Cond 
mS/cm 

Temp 
Celsius 

Sal 
% 

Log VOL.I 
PG# 

DATE 

9/29/96 2.5 6.00 26 0.290 22.9 0.01 132 

5 6.13 5 0.285 22.9 0.01 

7.5 6.12 1 0.278 23.2 0.01 

10 6.20 0 0.285 23.2 0.01 

Well Development Completed on: 9/29/96 

COMMENTS: NO ODOR DETECTED. 


